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(54) Method for using services offered by a telecommunication network, a telecommunication 
system and a terminal for it 


(57) The invention relates to the use of intelligent 
network services from a terminal (3) of a telecommuni- 
cation network and particularly to the introduction of new 
services and a programmable user interface of a termi- 
nal. A service provider (5) programs service functions 
in a switching centre (1 ) of a telecommunication network 
and delivers to a user a program which is loaded in the 
user's terminal (3). According to the loaded program the 
terminal, advantageously a telephone apparatus 


equipped with a display (7), shows to the user the avail- 
able services and the corresponding commands as- 
signed to the function keys (8a) of the terminal. The user 
gives the required commands which advantageously 
are one-push-of-a-button long and the meanings of 
which at each particular situation are shown on the ter- 
minal's display. Advantageously the program is deliv- 
ered to the user by loading it in an intelligent card (6) 
controlling the operation of the terminal. 
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Description 

The invention relates in general to the use of serv- 
ices offered to users of a telecommunication network us- 
ing the services via individual terminals and particularly 
to a method for easily bringing the continuously chang- 
ing and developing services of an intelligent telecom- 
munication network within the reach of private users. 
The invention also relates to a telecommunication sys- 
tem wherein changing services are offered to users, and 
a terminal for such a system. 

Intelligent network (IN) is a known concept in tele- 
communication technology and it generally refers to a 
telecommunication network control method wherein the 
services offered by a telephone network have been 
made more versatile than in the ordinary public switched 
telephone network (PSTN). Basic services of a modern 
intelligent network include call transfers and alternative 
billing, for example. It is also possible to include in a 
PSTN switching centre a service that supports user mo- 
bility. It is typical of intelligent networks that the switching 
centres include some kind of programming facility with 
which the network operators or somebody authorized 
by them can after the operation and services of the net- 
work without changing a significant part of the system 
software of the switching centre. It is presumable that in 
the future the amount and range of telecommunication 
services offered will be considerably higher and wider, 
thereby making those services an important factor in the 
competition between network operators. 

Services provided by intelligent networks can be di- 
vided into free services and services liable to charges. 
Free services are accessible to all subscribers of the 
network and instructions for their use are published in 
announcement and information material, such as tele- 
phone directories and customer newsletters. Use of 
services liable to charges normally requires that some 
kind of an agreement be signed by the user and the serv- 
ice provider. The service provider is not necessarily the 
same as the company maintaining the network but the 
service provider has got a programming connection to 
the switching centre(s) of the intelligent network. When 
the agreement has been signed, the service provider 
programs the switching centre to accept the service in 
question for that particular subscriber ID code. 

In modern intelligent networks, the free and non- 
free services are usually activated and controlled by the 
user issuing commands from his terminal (phone) which 
are directed via the network to a command interpreter 
in the switching centre and therefrom to the unit control- 
ling the operation of the switching centre. The switching 
centre responds by enabling or disabling a certain serv- 
ice (having checked that the user is authorized to use 
the service in question, if the service is liable to charges) 
or by performing some other function required by the 
user. As the interfaces of most of the phones in PSTN 
networks comprise only a handset and a dial pad, the 
commands issued by users are usually series of digits 


with occasional special characters, like # and *. Presses 
of buttons are transformed into dual-tone multifrequen- 
cy (DTMF) signals in the network. Certain networks, 
. such as the integrated services digital network {ISDN), 

s have, in addition to the specific digit and character se- 
quences, special signalling practices that can be used 
for transferring commands from the users to the switch- 
ing centre of the intelligent network. 

As the number of services increases and the supply 

10 becomes more versatile, it is presumable that the cur- 
rently used commands consisting of character sequenc- 
es will become unpractically long. Even today, users 
have to memorize several rather long command se- 
quences in conjunction with certain services. Such serv- 
es ices include voice mail and the use of bank services by 
phone, wherein users have several options the com- 
mands for which they have to learn by heart or look them 
up in the operating instructions of the service every time 
they use the service in question. 

20 one solution to the problem caused by the diversity 
of services and commands was to include in the phone 
special function keys so that standard functions associ- 
ated with those keys could replace some of the digit se- 
quence commands. There is f however, the problem that 

2S the services offered may change and develop very rap- 
idly as both the network operators and the service pro- 
viders compete for market shares and develop their op- 
erations. Solutions based on the technical implementa- 
tion of the telephone quickly become outdated and it is 

30 probable that the users are not willing to acquire a new 
terminal very often. 

An object of this invention is to provide a method for 
efficiently bringing the continuously changing and de- 
veloping services of an intelligent telecommunication 

35 network within the reach of private users. Another object 
of the invention is to provide a method for making the 
use of changing services independent of the technical 
implementation of the terminal when the terminal meets 
certain minimum requirements. A further object of the 

40 invention is that the method according to the invention 
is easy to use and does not require unreasonable learn- 
ing or memorizing efforts of the user. Yet another object 
of the invention is to provide a method with which the 
billing of services liable to charges is easy to implement. 

45 The objects of the invention are achieved with a pro- 
grammable telephone user interface which is updated 
by conveying the information required for the program- 
ming of the terminal from the service provider to the us- 
er. 

so The method according to the invention for using 
services offered by a telecommunication network which 
includes at least one switching apparatus and user ter- 
minals communicating with it, wherein said switching 
apparatus can be arranged to offer services via said tel- 

55 ecommunication network and said user terminals in- 
clude output means for displaying information about 
said services to the user and input means for making 
selections concerning said services, is characterized in 
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that 

a certain service is created and said switching ap- 
paratus is made to operate according to said serv- 
ice, 5 
a set of instructions is drawn up which, when loaded 
in a terminal, controls said terminal in a manner 
such that said service can be used via the terminal, 
displaying on the output means of the terminal in- 
formation about the service in question and using 10 
the input means to make selections concerning the 
service in question, and - said set of instructions is 
conveyed to the user to be loaded in the terminal. 

The invention also relates to a telecommunication is 
system to implement the method described above. The 
telecommunication system according to the invention is 
characterized in that it comprises means for conveying 
sets of instructions concerning new services to the user 
to be loaded in a user terminal. 20 

The invention also relates to a terminalfor the tele- 
communication system described above. The terminal 
according to the invention is characterized in that it com- 
prises means for loading sets of instructions concerning 
new services, means for displaying to the user inforrha- 25 
tion about said new services in a manner specified by 
the sets of instructions and means for making user se- 
lections concerning said new services in a manner spec- 
ified by said sets of instructions. 

The invention is based on the idea that the concept 30 
of the intelligent network can be extended towards the 
user and the terminal. Embedded software controlling 
the operation of the terminal includes an extension in- 
terface whereby the user or the service provider can add 
features to the operation of the terminal, advantageous- 35 
ly a telephone, which both indicate to the user the serv- 
ices offered and the actions required to use them and 
see to that the commands corresponding to the user's 
selections are sent to a switching centre of the network. 
The extension can be called a programmable user in- 40 
terface and in the preferred embodiment it comprises 
menu-driven functions so that the user can browse 
through the range of options on the display of the phone 
and advantageously advance with one-button com- 
mands through various selections to the desired goal. 45 
Services and commands are added by sending an ex- 
tension program or code from the service provider to the 
user to be loaded in the phone where it produces new 
menus and/or options and handles the corresponding 
command traffic between the phone and the switching so 
centre of the network. The extension program can be 
delivered to the user on a separate storage medium, 
such as an intelligent card, or it can be transferred as a 
data message over the telecommunication network. 

In the arrangement according to the invention a ter- ss 
minal, advantageously a telephone, serves as a plat- 
form which only has to include certain minimum func- 
tions related to updating menus and options and to dis- 


playing those menus and options to the user and .to in- 
terpreting user selections as well as to handling the 
transmission and reception of the command traffic cor- 
responding to those user selections between the phone 
and the switching centre of the intelligent network. 
These functions will be described in more detail later. 
For phones from different manufacturers to be be com- 
patible as regards the services of a certain network the 
characteristics of the phones have to be standardized 
at least to some level. 

Extension and update information, which is pro- 
grammed into the phone for a new service, has to be 
expressed in the form of a computer program or corre- 
sponding instructions which can be loaded in the stor- 
age media used by the processor controlling the oper- 
ation of the phone. The programming language or the 
like, in which the extension and update programs are 
implemented, is advantageously a set of sentences with 
a standardized syntax so that in principle anyone can 
draw up an extension program for a particular service, 
hire network capacity from a network operator and offer 
his services to users. 

The invention is described in greater detail with ref- 
erence to the preferred embodiments, presented for the 
sake of illustration, and to the accompanying drawings, 
wherein 

Fig. 1 shows a simple telecommunication network in 
which the method according to the invention 
can be applied, 

Fig. 2 shows in a schematic way a mobile phone that 
can be used in the manner according to the 
method according to the invention, and 

Fig. 3 shows in a schematic way the parts of the mo- 
bile phone shown in Fig. 2 on the operation of 
which the invention has effect. 

Like elements in the drawings are denoted by like 
reference designators. 

Fig. 1 shows in a schematic manner part of acellular 
radio telephone network capable of intelligent network 
operation, wherein the method according to the inven- 
tion can be applied. The central unit in the network is a 
mobile switching centre 1 (MSC) which includes all the 
data processing, switching and data base properties 
that are needed for network control and maintenance. 
Under the mobile switching centre there are several 
base station subsystems 2 <BSS), of which only one is 
shown, for reasons of simplicity. The subsystems 2 in- 
clude base station controllers and base stations (not 
shown), the latter providing a radio interface for mobile 
stations 3 (MS) operating in the networkMn the network 
shown, the mobile switching centre 1 has a wire link to 
a separate intelligent network service control point 4 (IN 
SCP) which may be located e.g. in the premises of the 
telecommunications company 5 providing the services, 
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which can be very far away from the mobile switching 
centre 1 . 

In the embodiment illustrated by Fig. 1, network 
services can be used with an intelligent card 6, which is 
given to a user by a company selling telecommunication 
services to be connected to a mobile station 3. One such 
intelligent card is the subscriber identity module (SIM) 
in the known GSM mobile phone system, which is given 
to a user when he becomes a subscriber to a network 
operator. According to the prior art, the SIM card can be 
used as permanent memory to store data needed for 
identifying the subscriber and possibly a lot of other da- 
ta, such as user-programmable short-dial numbers and 
telephone directory notes, short text messages received 
by the phone, network selections by the user or data 
related to billing. According to an embodiment of the in- 
vention, the intelligent card 6 is also used for program- 
ming and updating the user interface of the mobile sta- 
tion 3. However, the invention as such does not require 
an intelligent card of the phone or other terminal equip- 
ment, if the equipment otherwise has the storage capac- 
ity needed. 

Fig. 2 shows schematically a mobile phone 3 which 
is here used as terminal equipment. It is obvious to one 
skilled in the art that the application of the invention is 
not limited to mobile phones but the method according 
to the invention can be applied to all kinds of terminal 
equipment in a telecommunication network that are 
used for conveying intelligent network services. The mo- 
bile phone in Fig. 2 particularly comprises a display 7 
and keypad 8. Within the keypad there are function keys 
8a which are located near the display 7. It is intended 
that the function keys 8a can be used for various pur- 
poses in various situations, wherein texts or symbols are 
displayed on the display 7 beside the function keys to 
remind the user of the functions of the function keys in 
that particular situation. The display 7 may also be a 
touch-sensitive display known to a person skilled in the 
art, in which case the keypad 8 is not necessarily re- 
quired but the user can give the commands to the mobile 
phone by touching the screen at the appropriate loca- 
tions. Then certain locations of the touch screen, dis- 
playing texts or symbols corresponding to the functions, 
correspond to the function keys 8a. As speech recogni- 
tion technology improves, it is also possible to achieve 
a situation wherein the user gives all input to the mobile 
phone as voice commands instead of key presses. 

Fig. 3 shows schematically the parts of the mobile 
phone 3 that in the preferred embodiment participate in 
implementing the method according to the invention. 
Operation of the telephone 3 is controlled by a central 
processing unit 9 which comprises a microprocessor 
and has storage means 10 at its disposal. The central 
processing unit 9 is connected to an intelligent card 
reader 11 which can communicate bidirectionally with 
an intelligent card 6 connected to it. The central process- 
ing unit receives input from the keypad 8 and produces 
output on the display 7. In addition, the mobile phone 


includes a telephone part 12 for data transmission and 
for processing transmitted speech and data, used by the 
mobile phone to communicate between the nearest 
base station (not shown). The implementation in the 

s drawing is shown as an example. 

The use of the method according to the invention is 
described referring to the implementations shown in the 
drawings. Let a telecommunication company 5 develop 
a new service with the intention that a user can browse 

10 on his mobile phone 3 the films that are showing at the 
movie theatres that week and reserve tickets for a show. 
To implement the service, the names and phone num- 
bers of all movie theatres in that area together with the 
films showing that week are programmed in the storage 

*s means (not separately shown) of the mobile switching 
centre 1 . This kind of programming as such is known to 
one skilled in the art and is not included in the scope of 
the present invention. A user who wishes to gain access 
to the service brings his intelligent card 6 to be pro- 

20 grammed at the company 5, where data that are re- 
quired to control the mobile phone in the manner de- 
scribed below will be loaded in the intelligent card. When 
the user inserts the intelligent card back in the mobile 
phone 3, the new services are available to him. 

25 The mobile phone 3 includes a function wherein a 
list of alt available intelligent network services is shown 
on the display 7 when the user presses a certain key. In 
the illustrative embodiment of Fig. 3 this means that the 
central processing unit 9 receives the keystroke as input 

30 and responds by reading from the intelligent card 6, by 
means of the reader 11, the character sequences rep- 
resenting the services and sends them to the display 7. 
The user browses through the list by means of arrow 
keys (not separately shown) included in the mobile 

35 phone's keypad 8 and in this case selects the option 
"Cinema 11 from the list. As a response to the keystroke 
indicating the selection the central processing unit 9 
sends via the telephone part 12 to a base station and 
further to a switching centre a request for the films show- 

40 ing that week. The switching centre provides the re- 
quested information via the base station and the mobile 
phone receives it through the telephone part 12 and 
saves it in the storage means 10. 

The display shows beside the function keys 8a cer- 

4$ tain options characteristic to this application, such as 
"Theat res "Films "End". When the user presses the 
function key corresponding to the text or symbol "Films", 
the display 7 shows an alphabetical listing of the films 
showing that week. Similarly, option "Theatres" would 

so display an alphabetical listing of the movie theatres in 
that area. The user can browse through the lists using 
the phone's arrow keys. When he selects a film, for in- 
stance, the display will show the theatre in which that 
film is on and a list of the playing times. Using the arrow 

55 keys the user can select a playing time he wants. Then 
the markings beside the function keys may change so 
that a certain key corresponds to text "Reserve'' and an- 
other certain key corresponds to text "Call". If the user 
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presses numeric key 2 on the keypad followed by the 
"Reserve" function key, the central processing unit 9 
sends via the telephone part 12 an automatic message 
to the telephone number of that particular movie theatre; 
making a reservation by the name corresponding to the 
intelligent card of the user in question for two tickets for 
the show selected: Instead of the automatic reservation 
the user could select n Call n to make an ordinary voice 
call to the theatre in question. In the case described 
above, the procedure ends simply by pressing the "End" 
function key. 

Use of the service described above requires certain 
functions of the mobile phone 3, such as reading of char- 
acter sequence data from the intelligent card 6, reading 
of input from the keypad 8 in the form of keystrokes and 
sending of output to the display 7 in the form of character 
sequences. Furthermore, automatic bidirectional sig- 
nalling is required between the central processing unit 
9 of the mobile phone and the mobile phone network. 
Signalling can take place on the speech or data channel. 
All aforementioned functions are known from the prior 
art and they are advantageously implemented by pro- 
gramming the commands corresponding to their execu- 
tion in the form of a computer program in the storage 
means 10 of the mobile phone's central processing unit. 

Instructions and programming data concerning the 
use of a new service need not necessarily be delivered 
from the service provider to the user in such a way that 
the intelligent card 6 is separately brought in to be pro- 
grammed. The information can also be conveyed via the 
same telecommunication network in which the other da- 
ta are transferred. The GSM system includes a specifi- 
cation for a so-called short message function which can 
be used for sending data messages. The received data 
can be stored on the SIM card or in the storage means 
in the mobile phone. In ISDN networks, the arrangement 
applicable for transferring data according to the inven- 
tion is known as D-channel data transmission. In the ar- 
rangement involving the programming of the intelligent 
card the user can pay the service provider in cash when 
the intelligent card is updated. If the data are transferred 
via the telecommunication network, the billing can be 
carried out using the same system that is used for the 
user's telephone bills. 

There may be several intelligent cards that can con- 
trol the operation of the phone. Let us assume that the 
debit card as it is known today will be developed into an 
intelligent debit card and the social security card as it is 
known today will be developed into an intelligent social 
security card. Then the user can have different, special- 
ized application programs and user interfaces in the dif- 
ferent cards. When the user inserts said intelligent debit 
card in his phone or other terminal equipment, the user 
interface of the phone is adapted to especially providing 
bank services, such as information on currency ex- 
change rates, user's bank accounts and pay services. 
By inserting the intelligent social security card in the 
phone the user activates a reservation service whereby 


he can make an appointment in the nearest health cen- 
tre the phone number of which is stored in the intelligent 
card. As the user's personal data are also stored in the 
card, the user need not type or dictate his name and 
£ social security code but they are automatically con- 
veyed to the recipient in the form of a short message, 
for example. 

The loading and activation of a certain user inter- 
face or other application program can be functionally 

10 separated from each other in the terminal equipment. 
For marketing or service reasons, a service provider 
may send the loading data to all active terminals in which 
they are stored in temporary memory. Then the service 
provider may send to the users a short message, for ex- 

is ample, indicating which new service is loaded. If the us- 
er accepts the new service, the temporary loading is 
changed permanent and the service is activated; other- 
wise it is removed from the memory. The terminal may 
also automatically decide on the loading and/or activa- 

20 tion e.g. on the basis of auxiliaries connected to it. An 
example of separate loading and activation is a situation 
wherein the user receives a short message "Wanna 
bet?" from a local bookmaker. After a positive response 
the user immediately receives on the display of his 

25 phone a betting form loaded previously in the memory 
which he then fills out and sends to the bookmaker as 
a short message, for example. Certain user interface 
loadings and activations, such as gallup polls, may also 
be disposable and they would be automatically removed 

30 from the phone's memory after being used once. 

Above it was mentioned that it is advantageous to 
standardize or otherwise harmonize the programming 
language or other method used for adding new features 
in the phone's programmable user interface according 

35 to the invention. Standardization brings wide compati- 
bility and even competition between network operators 
and other service providers. A standardized script lan- 
guage advantageously comprises commands such as 
the ones below (commands are typed in upper-case let- 

40 ters): 

DEFINE APPLICATION = "Cinema" 

defines the name of an application shown in the 
45 list brought to the display, 

DEFINE KEY xx = "(any series of DTMF signals)" 

automatically assigns to a certain key (here xx) 
so a series of tone frequency commands which will 

be sent when that key is pressed, 

DISPLAY STRING = "Sold out" 

55 - shows on the display a certain character string 
in a response to a certain situation, . 

DISPLAY SOFTKEY a = "Films" 
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assigns to a certain function key (here, key a) 
a certain text or symbol shown on the display 
beside the function key in question, 

IF KEY xx PUSHED SEND STORED STRING = 
"Cancel reservation" 

in a response to a certain keystroke the mobile 
phone automatically sends a certain text mes- 
sage. 

The commands above are presented for illustrative 
purposes only and are not intended to restrict the inven- 
tion. In order for the translation of the program from the 
script language not to strain the data processing capac- 
ity of the mobile phone the program can be translated 
to a machine-readable form before loading it in the in- 
telligent card. This, however, requires that the machine 
language program format required by the user's terminal 
equipment be known. 

According to the invention, intelligent network serv- 
ices can be easily and flexibly made available to all us- 
ers and the users or service providers need not learn 
new or hard-to-remember function sequences. The in- 
vention sets only minor requirements on the system 
hardware, so it does not require significant hardware 
changes. The billing related to the services can be han- 
dled in a simple and straightforward manner. 


Claims 

1. A method for using services offered by a telecom- 
munication network comprising at least one switch- 
ing apparatus (1) and user terminals (3) communi- 
cating with it, wherein said switching apparatus (1) 
can be arranged to offer services via said telecom- 
munication network and said user terminals (3) in- 
clude output means (7) for displaying information 
about said services to the user and input means (8, 
8a) for making selections concerning said services, 
characterized in that 

a certain service is created and said switching 
apparatus (1) is made to operate according to 
said service, 

a set of instructions is drawn up which, when 
loaded in a terminal (3), controls said terminal 
in a manner such that said service can be used 
via the terminal, displaying on the output means 
(7) of the terminal information about the service 
in question and using the input means (8, 8a) 
to make selections concerning the service in 
question, and 

said set of instructions is conveyed to the user 
to be loaded in the terminal. 

2. The method of claim 1 , characterized in that said 


set of instructions is delivered to the user by storing 
it in a separate storage means (6) and delivering 
said storage means to the user to be loaded in a 
terminal (3). 

5 

3. The method of claim 2, characterized in that said 
storage means (6) is an intelligent card. 

4. The method of claim 1 , characterized in that said 
10 set of instructions is delivered to the user by means 

of data transmission via said telecommunication 
network. 

5. The method of any one of the preceding claims, 
15 characterized in that said terminal includes push- 
buttons (8, 8a) and said set of instructions includes 
at least instructions 

on the indication of the pushbuttons (8a) that 
20 have a special meaning in relation to the serv- 

ice in question, and 

on how the terminal is to respond when said in- 
dicated pushbuttons are pressed. 

25 6. The method of any one of the preceding claims, 
characterized in that said set of instructions is de- 
livered to the user to be automatically loaded in a 
terminal. 

30 7. A telecommunication system for offering intelligent 
network services to users which comprises at least 
one switching apparatus (1 ) and user terminals (3) 
communicating with it, said switching apparatus (1 ) 
comprising a programming interface (4) for the pro- 

35 gramming of new services and said terminals (3) 
comprising output means (7) for displaying informa- 
tion about said services to the users and input 
means (8, 8a) for making selections concerning 
said services, characterized in that it comprises 

40 means (2; 6) for delivering to the users sets of in- 
structions concerning new services to be loaded in 
a terminal (3). 

8. A terminal (3) for a telecommunication system 
45 which comprises output means (7) for displaying to 

a user information about services offered by said 
telecommunication system and input means (8, 8a) 
for making selections concerning said services, 
characterized in that it comprises means (9, 10,11, 

50 12) for loading sets of instructions concerning new 
services, means (7, 9, 10) for displaying information 
about said new services to the user in a manner de- 
termined by said sets of instructions, and means (8, 
9, 10) for making user selections concerning said 

55 new services in a manner determined by said sets 
of instructions. 

9. The terminal (3) of claim 8, characterized in that it 
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comprises means (11) for loading said sets of in- 
. structions from a portable storage means (6). 

10. The terminal (3) of claim 8 or 9, characterized in 
that it is a telephone apparatus. 5 

11. The terminal (3) of claim 10, characterized in that 
it is a mobile phone in a cellular radio network. 
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